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1. API Summary

A ThreadS FASHA  FEIITH

API
int | (void)
5250] )& callback 59 FHuE WIS HxFh
int | (void)
550l Qi callback FHEet 54 AN gHs F4Fh
int | (void)
gps Threads P3|l T8 gth
int | (void)

int | (time_ttimeStamp)

95 g Azl o) Gps HOlHE  Welq BF A4 gt

int | (time_ttimeStamp)
QE T Aol el AA vlolEE TN BT

A g

int | (void)

gpsEs %713} sl gps HI°]E] 3= 9+ ThreadE A%t

s},

int | (void)
AME %718t skar MM k& ThreadE A2k

int | (time ttimeStamp,struct* buf, int count)
Fd=FEH Agd gps HelHE 8=

int | (time ttimeStamp,struct* buf, int count)
sl z R AZE AA HolHE 9t

int | (void (*func)(int pos index), struct * pos, int count)
54 #x g ~E tst  callback $E A e}

int | (void(*func)(void*),struct*base)

EAR AA gkol i3t callback TS A A S}
int | (void)

A== gps HlolH 3hs  FL= A
int | (void)

A= AA gs dd2 AT

int | (struct* gps data_info)
gps HlolE] ARZE  wgdic)

int | (struct*  sensor data info)
WA HlolE AuE wadd

i AR SA

int | (void)
gps HloJE] Hd& E=th
int | (void)

AA doly 3tdg gt




2. Data Structure

2.1 _GPS_DATA_INFO

#include "hs_sensor_gps.h”

struct _GPS_DATA_INFO {
int savelnterval;

time_t startTimeStamp;
time_t endTimeStamp;

I3

fields
savelnterval
GPS Data(A|ZF, 33, £5)& AFsks 7], (F9 = msec)
startTimeStamp
Hdw A AR Hx AL
endTimeStamp
dAd= AgE Fre 7P whH ek ARE
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2.2 _GPS_DATA

#include "hs_sensor_gps.h”

struct GPS DATA {
time_t timeStamp;
struct pos;
double currentSpeed;
double avgSpeedTenSec;
double avgSpeedMinute;

fields
timeStamp

A= A AlZE (4Byte UTC epoch sec®2))
pos

GPS 3.
currentSpeed

A S (P95 km/h)
avgSpeedTenSec

Ht 1027 i S (49 = kvh)
avgSpeedMinute;

A 187 Ho S5 (99 =km/h)
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2.3 _GPS_POSITION

#include "hs_sensor_gps.h”

struct GPS POSITION  {
double Ilatitude;
double longitude;

I

fields
latitude

A%, (ex. 3735.0079= YEEA 37%E 35.0079%S =3t} 60%-o] 1=U7E O
g 37.5%7F Hth (37 35.0079' = 37.583465 = 37 35' 0.474"))
Longitude

ZAE. (ex. 12701.6446S AEREA 127% 1.6446%S =3 28Uz, g 127
T7F ©vh (127 1.6446' = 127.02741° = 127 1' 38.676"))
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24 _SENSOR DATA_INFO

#include "hs_sensor_gps.h”

struct SENSOR DATA INFO  {
int savelnterval;

tiem t  startTimeStamp;
tiem_t endTimeStamp;

}s

fields
savelnterval

3% 7HEE AAE AFEE 710 (B9 msec)

startTimeStamp
Sz AE Guel HzAZ
endTimeStamp

selw AgE Auel g A Az
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2.5 _SENSOR DATA

#include "hs_sensor_gps.h”

struct SENSOR DATA {
time_t timeStamp;

int score;
struct currentAcc;
struct avgAccTenSec;
struct avgAccOneMin;
i
fields
timeStamp

dlolE 7t A= AlZE (@Byte UTC epoch sec®2))
score

A Aes AdEUH

Mo

acc

&R AL x y, gk (B9 FUNEE (@) olF, gt 9.8mis20] 3
OO

oA AMA7F e A acc 71 E#S 0202 HA)
avgAccTenSec,

H 102 ¢ MR AN e Ht
avgAccOneMin;

A2 18 B AIEE WA ksl W
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2.6 _3D_VECTOR

#include "hs_sensor_gps.h”

struct _3D VECTOR {

double x;

double y;

double z;
15
fields
X

x%] e gk (d9E FHAEE (g) olH, g 9.8m/s20lth)

y

yE 9H g (F9e TESEE (9 oW, 1ge 9.8m/s"20] )

2% ¥ gk (d9¥E FYHEE (o) oY, 1gE 9.8m/s™20]t})
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27 Hows

#include "hs_sensor_gps.h”

const char* gps device = “/dev/coml”;

const char* sensor device = “/dev/com2”;

const char* gpsSavelnterval = 1000;

const char* sensorSavelnterval = 1000;

const char* gps data save path = “C:/GPS_DATA”;

const char* sensor data save path = “C:/SENSOR DATA”;

fields
gps_device
GPS A& Aet7] A% EFFAU Algd 2E.
sensor_device
NEE A4S Aer] AF 4A EE
gpsSavelnterval
GPS HlolH BEE AFE F71% < F7]. (T msec)
sensorSavelnterval
AA dolHE A4 F7140 F7]. (H91= msec)
gps_data_save _path
GPS HlolH & AFe H=.
sensor_data_save_path
Al HelHE A F=.
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3. API Detail

3.1 cancel_gps_callback

Synopsis
#include “hs_sensor_gps.h”
int cancel_gps_callback(void);

Description
SE25|0] e callback ¢t Fx wES FHAg

Parameter

NONE

Retum Value
MEZ8H 0 (_HS_TRUE), Adstd 5¢ 8 ZE=S returndte}.

Enors
_HS_NO_CALLBACK : SZ&! callback 7} it}

See Also
register_gps_callback()
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3.2 cancel_sensor _callback

Synopsis
#include “hs_sensor_gps.h”

int cancel_sensor_callback(void);

Description
SEE0 JUe callback Tk 54 MM gte FHAaT

Parameter
NONE

Returmm Value
MEZ8H 0 (_HS_TRUE), Adstd S5¢ 8 ZE=S returndte}.

Enors
_HS_NO_CALLBACK : SZ&I callback 7} git}.

See Also
register_sensor_callback()
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3.3 close_gps

Synopsis
#include “hs_sensor_gps.h”

int close_gps(void);

Description

Hxf gps 2SS ARt YW, gps zEl=E TERIT. FES] Aol
HolHE =5 sz AFsta AREAE AdS 25 sfAgt

Parameter
NONE

Retum Value
MIsm 0 (_LHS_TRUE), A9l &9 o8]z =2 returndtd}.

Enors
_HS_NOT_INITIALIZED: £7|3} =l XO0| QiC}.

_HS_DEVICE_DISCONNECT_FAULT : A|Z2|E0|L} 2E2EAQ HA NE Al
SHC}.
AN

_HS_THREAD_EXIT FAULT : Thread Z2E AlIjgict.

See Also
init_gps()

-7 -



3.4 close _sensor

Synopsis
#include “hs_sensor_gps.h”
int close_sensor(void);
Description
S MM A EE AFESID QUCHH, A4 ~HEE TR, &
HolHE BF U=z Agsta A Y-S B A g
Parameter
NONE
Returm Value
HESHH 0 (LHS_TRUE), A#fstd 542 37 =E returngHt.
Enrors
_HS_NOT_INITIALIZED: &£7|3} =l AM0| QiC}.
_HS_FILE_SAVE_FAULT : m}Q XX AlTjsict.
_HS_MEMORY_FREE_FAULT : |2 2| SN E AufMCt.
_HS_CALLBACK_FAULT : 244 st0| ZZ2E AIficy.
_HS_THREAD_EXIT_FAULT : Thread Z22 AI{3iC}.

See Also

init_sensor()
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3.5 delete_gps_data

Synopsis
#include “hs_sensor_gps.h”

int delete_gps_data(time_ttimeStamp);

Description
QIB{El BT A|ZHO |H0| GPS ©lolElE A7 DJPA helol A B AbA| gk},
qkek, dEE Alzbe]l 59 19 124 10%olehw 124] o]k o] doly AbAlw L
12A] 00EF-E 12A] 10E87419] dlolH & AMA| = %] et

Parameter

time_t timestamp : UTC epoch time 4}.

Retum Value
H&35tH 0 (LHS_TRUE), Adstd ¢ el =F returnght}.

Enors

See Also
read_gps_data()
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3.6 delete_sensor _data

Synopsis
#include “hs_sensor_gps.h”

int delete_sensor_data(time_t timeStamp);

Description

M HO[HE AlZt THel2 oA Z&
bo]l 59 1 124] 10%-olghd 124] oA
2A] 00EH-E] 12A] 10E7FA19] "HolH+= 214

Parameter

time_t timestamp : UTC epoch time %}

Retum Value
MEZ8H 0 (_HS_TRUE), Adstd &5¢ o8 ZE=S returndte}.

Enrors
_HS_INVAILD_TIME : Sl& A|7Zte| H|O|E 7} &XYHK| K =L}
_HS_DELETION_OPERATION_FAULT : AbX| AARS AlL{SHC.
_HS_TRIM_OPERATION_FAULT : AtX| & Trim 4Hs A g gl

&,

See Also
read_sensor_data()
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3.7 init_gps

Synopsis
#include “hs_sensor_gps.h”

int init_gps(void);

Description
gpsE AFES7| QI8) £7|8t sta, gps HlolE] @S F71H O 9% Th
b AAEAT gps FRE AR A A gk, P
of timestampE 0°.% 3sto] AA @2 S F Adk

t
o
o

Parameter

NONE

Returmm Value
M2S0 0 (_LHS_TRUE), A9sd 291 oe] =2 returndtt},

Enors
_HS_ALREADY_SERIAL_PORT_INITED : O|O] A|2|¥0| ZX7|3}E| K| LARUAL}.
_HS_DEVICE_HANDLE_CONNECT_FAULT : C|HIO|A Q| AHZHO0| AIHIMLCE.

_HS_DEVICE_HANDLE_CONFIGURATION_FAULT : C|H}O|AQ| =tAMMO| Almf
sict.

_HS_DEVICE_HANDLE_SETTING_COMMUNICATION_EVENT_MASK_ERROR : |
HIO|A §41 OJHE of2{ 7t ZHRAUCE.

_HS_ALREADY_GPS_THREAD_INITED : 0|0 GPS 2#l =7} 2713} = o] gt}
_HS_GPS_THREAD_START_FAULT : GPS AB|E A|Xt0| AlmjghcCt,

See Also
close_gps()
start_gps()
read_gps_data()
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3.8 init_sensors

Synopsis
#include “hs_sensor_gps.h”

int init_sensors(void);

Description
MME ASHZ| Q8 x7|3t 8tn, A e F714 o2 ¢l Thread’l A
AEAR AN 3hs L2 A o] vk mg o] AEjAlA s
timestampE 022 sl Al @S ¢S 4 Urh

Parameter

NONE

Retum Value
M2S0 0 (_LHS_TRUE), A9sd £2:91 oe] Z =2 returndHt},

Enors
_HS_PARAMETER_ERROR : AAR" LiZ|0|E7} @FE SHHRMCE
_HS_ALREADY_INITED : o|O] x=7|3} k|0 QUC}.
_HS_THREAD_START_FAULT : Thread A|Zt @27} BHAHDHCE

See Also
close_sensor()
start_sensor()
read_sensor_datal()
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3.9 read_gps_data

Synopsis
#include “hs_sensor_gps.h”

int read_gps_data(time_ttimeStamp,struct* buf, int couni);

Description
SiE AlZtel HIOJHZEEH HIO| count ARHEe] HolHE HEZ 0
Ch. ®ESF AJZEo] 0O = Vﬂ 7Fg FH2 dlolHE sy ¢lo] oAl Hoh
g3 AAo] oF | HHo Ao (o A7 Ho|HS wE u fr}
Parameter

time_t timestamp : UTC epoch time 4f.

struct * buf : _GPS_DATA H{L. (o] R = EEshs ZHoA 3=
oF gt})

int count : YK} 8= _GPS_DATA 7l<=.

Retum Value
d5otH A SAtEl FXHL
9] count®} £E AolH, H HlolHE
count® .t} Z& Zlo] g c

Enors
_HS_INVALID_NUMBER : count?} 247} OfL|LC}.

See Also
_GPS_DATA, delete_gps_data()

Example
#include "hs_sensor_gps.h”
int main(void)
{
int count = 1;

int error_number;

struct * gps_data = (struct *) malloc (sizeof(struct ) * count);

- 78 -



error_number = (0, gps_data, count) // ®Xf 2} A7|
if (error_number < 0)

// o2 AR ==
free(gps_data);
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3.10 read_sensor _data

Synopsis
#include “hs_sensor_gps.h”

int read_sensor_data(time_ttimeStamp,struct* buf, int count);

Description
S AlZtel HIOIHZEEH HIO| count AFRHEe] HolHE HEZ 402
Ch. wHOF AJZFo] 0o & Vﬂ 7bg FH2 dlolHE sy ¢lo] oAl €k 1
g3 AAo] oF | HHo Ao (o A7 Ho|HS wE u fr}
Parameter

time_t timestamp : UTC epoch time 4f.

struct * buf : _SENSOR_DATA H{|Y. (o] WEY+= S&3= ZolA &9
afof str.)

int count : YUK} = _SENSOR_DATA 7i<=.

Retum Value
MISHH HA SALE  AXANQ VS gttt diF-Ee] 4, 28
o] count?} #Z& FeolH, HL HolHE ¢S Witk HA AH Fho] gloenz
count® o} #-2 gto] ¥ =& Aol A3t S+E d g

Enors
_HS_INVALID_NUMBER : count?} 47} OfL|LC}.

See Also
_SENSOR_DATA, delete_sensor_data() ,

Example
#include "hs_sensor_gps.h”
int main(void)
{
int count = 1;

int error_number;

struct * sensor_data = (struct *) malloc (sizeof(struct ) * count);
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error_number = (0, sensor_data, count) // ®X{| 7} 7|
if (error_number < 0)

// o2 AR =
free(sensor_data);
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3.11 register_gps_callback(void)

Synopsis
#include “hs_sensor_gps.h”

int  register_gps_callback(void (*func)(int pos_index), struct * pos, int
count);

Description
callback =0t ZtE H{E S SESIH LtS0| X7 1 273 5 o EI7to| =&
S BEET, wof o BAE Sna d o8 a5 an sl B,
Parameter

void (*func)(int pos_index) : Z=E stz ZOIH. (A= =& x|
oI-A()-” EI-AlOl index g}\-)

struct_* pos © callback =7t SF E[OF dh= X|HS9| HEZ 0| HiEo|
index® A= 54 callback st &9 (o] WEYE sE5se &

M &5 ?‘SHO]E 3Itt)

int count : struct 2| 7{==.

Retum Value
MI&I0 0 (_LHS_TRUE), Aslatd 49l olg] =2 returndte}.

Enors
_HS_INVALID_FUNCTION_POINTER : callback et4=2| FA7} NULL®]|t}.

See Also
cancel_gps_callback()
register_gps_callback()

Example

#include "hs_sensor_gps.h”
void gps_callback_func (int pos_index)

int main(void)
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of

int error_number;

struct * gps_position = (struct *) malloc (sizeof(struct ));
gps_position->latitude = 3735.0079;
gps_position->longitude = 12701.6446;

void (*func)(int) = gps_callback_func;

error_number = (gps_callback_func, gps_position, 1); / &
Chst callback <5 X7 gk}

if (error_number < 0)
// error HA|X| £

free(gps_position);

- 83 -
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3.12 register_sensor_callback

Synopsis
#include “hs_sensor_gps.h”
register_callback( void (*func) (void*),struct* base);

int

Description
Callback =2} E S5Z238}H L}=0|baseZ
H EEEL vef o] 45 5T w o Ul go] 3
St Z240|2t= 0°]¥ I vectori= callback /o] ofut}
Parameter
void (*func)(void*) : S=E g4 ZQIH
struct * base : 7|&=O0| Z MM Zt (o] HEHE &= FHAAA IS
sjjof stt}.)
Returm Value
Aafeld S52¢ o HFZEE returndio}

MEZ8H 0 (_HS_TRUE), A3

Enors
_HS_INVALID_FUNCTION_POINTER : callback $t4=92| FA7} NULL®]|t}.

See Also
cancel_sensor_callback()

Example
#include "hs_sensor_gps.h”

void sensor_callback_func (void)
{
// sensor ZHH Sk AlSH

}
int main(void)

{
(struct *) malloc (sizeof(struct ));

struct * acc_vector
acc_vector->x = 2;
acc_vector->y = 2;
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acc_vector->z = 2;
void (*func)( void) = sensor_callback_func;

error_number = (sensor_callback_func, acc_vector); // E MA Zfof| CHSH
callback &5 A A3t

if (error_number < 0)
// error HA|X| &

free(acc_vector);
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3.13 start_gps

Synopsis
#include “hs_sensor_gps.h”

int start_gps(void)

Description
HIO|E Q] MEE AIZISICE A% F7]+% header file2] e ¥o A A H,
ol A4 Al 7|55+ AIZEE 4Byte UTC epoch sec® AT 7|55+

shel e
C:/GPS_DATA/YYYY/MM/dd/HH.txt

=, @ A Bew AgE

orok,  St=Tt 12A4] 104 009 =&AL A% F7]7F 1000ms A chd, 12
] 008 00%5E 124 9% 59%7}#] 0o] AYRATE weF 124 028 00%7}
A dolE7 AE Ho] AT, 124 028 01 Z0E 124 9% 592714
0o] A<Jzlet.

uk=lin E||O|E-|'— ol A7 Y%, AE 1 3

g doly #Fae PRI KMEECH £33 o] ¢ ol BT SZE|00f
S}

S

Parameter

NONE

Retum Value

Mas™ 0 (_HS_TRUE), Au#jshd S591 o3 Z=ZS returndtt}.

Enors

_HS_NOT_INITIALIZED: 7|2} & XO| giCt.

See Also

_GPS_DATA, cancel_gps_callback(), close_gps(),
init_gps(), stop_gps()
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3.14 start_sensor

Synopsis
#include “hs sensor gps.h”

int start_sensor(void)

Description
HIOIE Q| MES AlZtstct. A F71= sl Asixw, dHolg A3
Al 715 5= AR 4Byte UTC epoch sec® AFHTh 755w 3dS

C:/SENSOR_DATA/YYYY/MM/dd/HH.txt

of, ) %I"JI\‘7|' 12}\] 10% OOiOﬂ k= 2;4\_1—’_ 7(7@]— _%—7]7]. 1000m59§\qud7

12A] 004 00F5-H 12A] 93 59%7+4] 0] ALYz} whefF 124] 024 00%

7HAl dlolE7F AgE Aol AT, 124 027 01x25H 12A] 9% 59%7}+
]

J2|D HolElE Az 24 AF AFEE AN xF M gl AT A
yZe] WE g, hEE A4 &9 ME gk S 10E FAe EE A4 x
2o WMy g, AT 10% 9] HEE A4 yEe) WE g A2 102 5
o A& MA 2Ee] AE gk Ao 1B o A&E A4 xFel 9 gk
A2 1 B9 AT A4 yEY WE % A 1R 59 s1EE A4 4
Zo Wy @'w AgHEY doly FHe TxE MEEC. E£%, o F5 A
o 7t SEHE|O{0F BHCh

Parameter
NONE

Returm Value
MIsM 0 (LHS_TRUE), Aot &40 o8] =2 returndtd}.

Enors
_HS_FILE_SAVE_FAULT : m}Q XNA&S AlTf3HCH.
_HS_PARAMETER_ERROR : AAH# Hmzl0jE{7} QLEE YHABiCt
_HS_NOT_INITIALIZED: %=7|3} = Xo0| giCct.
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See Also
_SENSOR_DATA
cancel_sensor_callback()
close_sensor()
init_sensors()
stop_sensor
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3.15 stat_gps_data

Synopsis
#include “hs_sensor_gps.h”

stat_gps_data(struct* gps_data_info);

int
Description
gtetotty. 0|8 &3ot0 MyEF7[(mse)2t, MU=z MEE
3tolst £ 9|}

gps HIO|H "EE
HMHEO| XX A|ZH 7

Parameter
struct * gps_data_info : HEZF7|, HEAIZ, HE AGAFo] LEH gps
tlolE Huolm vkl ¥38ty ZhEo] 09 Agolli= T47) OfRl AWK QF
. (o] MRYE TE3E FHoA IS o sir})

Ot Z=7|2t0| 2[EHSHCt

Returmm Value
MEsH 0 (_LHS_TRUE), =3}

2
oo
-
(e}
2
r)
K
[
Ll
o
=
5
e
=

Enors
_HS_NO_DATAFILE : H|O|E{ mtO0| &= SIX| L&L|Ct.

See Also
_GPS_DATA_INFO

Example
#include "hs_sensor_gps.h”

int main(void)
{
int error_number;

struct * gps_data_info = (struct *) malloc (sizeof(struct ));

error_number = (gps_data_info); // gps H|O|H HEE Bt=tstrt
if (error_number < 0)
// error BA|X| &5

printf" A&7 @ %d,
gps_data_info —>  savelnterval,

HE AZALE %d,

Hzx AN %d,
—>  gtartTimeStamp,

gps_data_info

- 89 -



gps_data_info —> endTimeStamp);
free(gps_data_info);
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3.16 stat_sensor_data

Synopsis
#include “hs_sensor_gps.h”

int stat_sensor_data(struct* sensor_data_info)

Description
AN G|OE HEE gretetL|Ct o5 Fold AT7](msec)et, FL=Z A%
H AR Hx AL 7HY HE AFARE T S0 5 3

Parameter
struct * sensor_data_ info D NERFET|, AT, HE AGAIZRe] 23R
sensor E|oJE] ol wkef ¥ ghso] 091 d9-ol= g7t OtE M
T X| QO Zx7|gt0o] 2|E. (o] R = &I FolA &S slof st))

Retum Value
MB818 0 (LHS_TRUE), Alahel £4¢1 o2l =8 return@v},

Enors
_HS_NO_DATAFILE : H|O|E{ mtO0| &ASIX| LSLCt.

See Also
_SENSOR_DATA_INFO

Example
#include “hs_sensor_gps.h”
int main(void)
{
int error_number;

struct * sensor_data_info = (struct *) malloc (sizeof(struct ));

error_number = (sensor_data_info); // sensor H|O|E ™HEE Bt=lsIC}
if (error_number < 0)
// error HA|X| =

printf("Hq&F7| © %d, HzE AGALT wd, HALE AHAZAT  ad,
sensor_data_info —> savelnterval, sensor_data_info —> startTimeStamp,
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sensor_data_info —> endTimeStamp);

free(sensor_data_info);
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3.17 stop_gps

Synopsis
#include “hs_sensor_gps.h”

int stop_gps(void)

Description
gps OOJH MZS STk, gp
GPS Hl°|HE ¢lojo+ =,
Cf.

Parameter
NONE

Retum Value
M2S0 0 (_LHS_TRUE), A9sd £2:91 oe] S =2 returndtt},

Enors
_HS_FILE_SAVE_FAULT : mo}& M&E AOjgict
_HS_NOT_INITIALIZED: £7|3} =l X0| QiC}.

See Also
close_gps()
start_gps()
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3.18 stop_sensor

Synopsis
#include “hs_sensor_gps.h”

int stop_sensor ( void)

Description

=
e h
AME gloles 2H=s TR fallde g

Parameter
NONE

Retum Value
MastH 0 (_HS_TRUE), A3jahd &52¢1 d8 Z == returndtt}.

Enors
_HS_FILE_SAVE_FAULT : g XMES Alnjgict
_HS_NOT_INITIALIZED: £7|3} =l X0| QiC}.

See Also
close_sensor()
start_sensor()
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ABSTRACT

Driving Stability Management System

Using acceleration sensor and GPS.

Kim, Sunho
Major in Computer Engineering
Dept. of Computer Engineering

Graduate School, Hansung University

According to the accident statistics of 2009, it can be recognized
that drivers characteristics and driving behaviors are the most
causational factors on the traffic accidents. also the number of commercial
vehicle(city, suburb and other buses) accidents consumes 184 percent of the total
number of traffic accidents in this year. Since the commercial vehicles are
responsible for not only the drivers but also the passengers, it leads more
serious social and economic problems. There have been various forms of systems
such as a digital speedometer or a black box to meet the social requirement for
reducing traffic accidents and safe driving. however the system based on the
data after accident control the driver by analyze dangerous drive behaviors, so
there is a limit to provide the driver warning information in real-time. In this
study performed Driving Stability Management System for drivers using

acceleration sensor and GPS.
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